There is a growing social awareness about accessibility. The accessibility in cities and public spaces has become in an important issue in official agendas due to recent European directives. There are several studies on the way to improve accessibility in cities but they do not offer the possibility of view if solutions applied are valid over time. This paper proposes a method to measure the degree of accessibility of a city or urban area by using data from conflicting accessibility points collected by the own citizens. It will allow us to visualize in a concise way how accessible a city is and its progression in the time.
Introduction
The past few years have seen a strong and growing interest in the idea of Smart Cities, with Information and Communication Technology (ICT) having the ongoing potential to allow local governments to manage social, industrial and commercial processes in a different way to increase efficiency and user satisfaction [1] .
Despite the expansion of this area, there are still many issues to resolve. One of these issues is focused on achieving Accessible Cities. Accessibility is an element of life quality that has universal interest, a right of all citizens, a determining factor of the habitability of cities, and an essential element in modern society. Unfortunately, some spaces of the public built environment are not accessible enough, its design does not take into account the requirements of people with mobility difficulties and other physical or sensory limitations (of understanding, communication or perception) [2] .
A key aspect to deal with regard to the tasks of assessment and maintenance, as well as to detect and manage different problems of accessibility, is to have an accurate awareness about the current state of urban accessibility. This real and updated knowledge on urban accessibility will help in improving mobility and livability of cities and, thereby, the quality of life and welfare of all citizens [3] .
For the aforementioned reasons, and following the line of previous investigations and developments of this research group [2] , a method is proposed to measure the degree of accessibility of a city or urban area by using data from conflicting accessibility points collected by the own citizens. This model will allow us to visualize in a concise way how accessible a city is and its progression in the time. This paper is organized into sections as follows: Section 2 provides a brief review of related works; in Section 3, method is introduced, and finally, conclusion remarks are presented in Section 4.
Related Work

Background
There is a growing social awareness about accessibility. The accessibility in cities and public spaces has become in an important issue in official agendas due to recent European directives [4] . Hereby, exist diverse initiatives like The Disability Strategy 2010-2020 [5] and The Europe 2020 Horizon [6] where accessibility is conceived as a requirement of all spaces, facilities, services and products.
Up to now, methodologies have been used to solve specific problems in controlled urban environments, however, these have not been as effective as one might wish to maintain these functional solutions over time. Cities are still full of barriers of movement and few efforts are devoted to analyzing the possible causes or elements that contribute to their generation.
Until the last years, data about urban accessibility has been obtained using traditional methods like street observation and audits [7] , interviews [8, 9] and surveys/questionnaires [10] [11] [12] [13] from authorities to handicapped people and other interested groups like family or friends.
New technologies allow the creation of innovative methods to continuously monitor accessibility in urban areas and systems to improve it. Nowadays, citizens by themselves can provide that kind of data to the local governments, using new technologies, such as web pages, mobile apps [14] and social network communities [3] .
Nonetheless, most of the analyzed systems provide static data and do not offer the possibility of view if solutions applied are valid over time. Because of this, our research group developed the system described below and on which the method proposed in this article is based.
System for Acquiring Urban Accessibility Issues
Our research group developed a system composed by a mobile application that allows citizens to register accessibility issues that they find in the urban environment and a web console for the management of those issues by local governments [15, 16] . Figure 1 shows different accessibility issues handled by the mobile App.
The registration of a claim implies that the user makes the description of it and allows the application to access its location through the GPS integrated in the mobile device. Optionally, the user can indicate if they have any type of disability and, if so, indicate it in a list. For more accuracy when it comes to identifying the location and veracity of problems within the city by administrations, it is allowed to add images. All recorded incidents must go through a verification process to avoid inappropriate use of the system. This verification process will be carried out from the web application as indicated below. In addition to adding conflicting points, it will be possible to know the status of other previously registered points that are in the process of being resolved. The possible states of a claim are the following: This registration model allows us to check that the solutions applied to problems continue to be effective over time, and an issue that has been solved and that is affected by other factors may no longer be valid.
The application has a map in which the conflicting access points are marked. Depending on the state of these points, one type of marker or another will be used to differentiate them from each other.
Thanks to the application, a bi-directional communication channel is achieved that facilitates communication between citizens and the local government, easing procedures and opening a new communication way.
Method Description
In combination with the system described above, we propose a method that allows us to measure the accessibility degree of a city. This measure is composed by two indicators, the Administrations Implication Degree (AID) and the Citizens Implication Degree (CID).
Administrations Implication Degree (AID)
This measurement reflects the level of local government commitment to make its city accessible. It is a value from 0 to 100. To obtain this value we use the next variables:
not solved issues (N° of verified issues-N° de of solved issues)
At the same time, AID is formed by two calculations, Solved Issues Indicator (SII) (2) and In Progress Issues Indicator (PII) (3). We think that SII has more relevance than PII, that is why we give it the 80% of weight. These weights will be adjusted as the system will be calibrated.
where Solved Issues Indicator (SII) is: SII = N° of solved issues * 100/N° of verified issues,
and in Progress Issues Indicator (PII) is: PII = N° of in progress issues * 100/N° of not solved issues.
Citizens Implication Degree (CID)
This indicator reflects the citizens level of commitment to make its city accessible. It is a value between E and A+. To obtain this value we use the next variables:
First of all, we obtain Max CID:
and then, this value is divided in 10 fractions, without decimals, where Max CID correspond with A+ and 0 with E. Finally, when Max CID is calculated (4), we extract the real value of CID from the generated values depicted in Figure 2 using the N° of active users. For example, an imaginary city where population is 10,000 people and there are 33 active users:
Max CID = 10,000/(log(10,000)) 4 ≅ 39,
so, the CID of this imaginary city is A, because 33 is between 35 and 31.
With both indicators, we obtain an index formed by a number (AID) and a letter (CID) that allows us to quickly identify the level of accessibility of a city. It allows us to know how involved is the administration and the citizens to make their city more accessible. Being able to obtain this value in a simple way and in real time allows to track the cities as it has not been possible until now. This system could be extrapolated to other areas of cities such as, for example, the state of street furniture. Figure 3 is a simulation of how the proposed index could be represented, evaluating different neighborhood and the whole city. 
Conclusions
In this work, a method capable of measuring the quality of accessibility in urban areas has been presented. Based on previous investigations and developments of this research group, it has been possible to develop this method thanks to ICT. The deployment of this system gives us a vision of the evolution of a city over the time and the ability of compare different cities in terms of accessibility.
With a minimum cost of implantation this system could help how disabled people moves in cities, improving his quality life. In addition, it would help administrations in the decision-making process, when they determine which problem is more important to solve before than others and if they are solving the issues in the correct way.
Additionally, that would force somehow that the administrations of the worst valued cities take measures and that the local governments of the best valued could use it to attract tourists and citizens who wanted to live there. It must be taken into account that it is not a definitive system, in the future more variables could be added to the set to obtain more precise data or obtain other types of results. In addition, it is a system that could be easily extrapolated to other areas.
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